Lipid Nanocarrier-Mediated Drug Delivery System to Enhance the Oral Bioavailability of Rifabutin.
Rifabutin (RFB) is prescribed for the treatment of tuberculosis infections as well as Mycobacterium avium complex (MAC) infection in immunocompromised individuals and HIV patients. With a view to develop a sustained release oral solid lipid nanoformulation (SLN), RFB was encapsulated in glyceryl monostearate (GMS) nanoparticles. The rifabutin solid lipid nanoparticles (RFB-SLNs), prepared by the solvent diffusion evaporation method, had a size of 345 ± 17.96 nm and PDI of 0.321 ± 0.09. The stability of RFB-SLNs was investigated in simulated gastric fluid (SGF) pH 2.0, simulated intestinal fluid (SIF) pH 6.8 and physiological buffer (PBS) pH 7.4. The gastric medium did not affect the SLNs and were found to be stable, while a sustained release was observed in SIF up to 48 h and in PBS up to 7 days. The pharmacokinetic profile of a single oral administration of RFB-SLNs in mice showed maintenance of therapeutic drug concentrations in plasma for 4 days and in the tissues (lungs, liver and spleen) for 7 days. Oral administration of free RFB showed clearance from plasma within 24 h. The relative bioavailability of RFB from SLNs was five fold higher as compared to administration with free RFB. The intent of using lipid nanocarriers is primarily to enhance the oral bioavailability of rifabutin and eventually decrease the dose and dosing frequency for successful management of MAC infection.